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ABSTRACT

Twenty-nine lentil (Lens culinaris Medik) genotypes were grown from 1997/98 to 1998/2001 at Dicle University,
Faculty of Agriculture in Diyarbakir The heritability for days to flowering and maturity, plant height, height of lowest
pod, number of pod per plant, 1000 seed weight and seed yield were estimated as 0.94, 0.78, 0.52, 0.72, 0.37, 0.87
and 0.53, respectively. The path analysis indicated that total biological yield and number of clusters and pods per plant
had very high positive direct effect on seed yield.
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INTRODUCTION

Information on genetic variability and heritability is
useful to formulate selection criteria for improvement of
seed yield. Since lentil (Lens culinaris Medik) is primarily
a rain fed crop, yield stability is a major objective in
any breeding program. This could be achieved through
a better understanding of the components contributing
to final yield. However, these components vary from
year to year and from location to location, even for
the same lentil genotype (Muehlbauer et al. 1985 from
[15]). Negative correlations are often found between
morphological components of yield in crop plants. They
probably arise primarily from developmentally-induced
relationships [14]. The moderate heritability estimates
for days to maturity and seed weight and low heritability
for biological yield and seed yield per plant were
reported by Rao and Yadav (1988) [11]. However, other
researchers [3] suggested that low heritability estimate
for plant height and high heritability estimate for 100
seed weight and this was followed by days to maturity,
number of pods per plant, biological yield/plant and
seed yield/plant. Also, they indicated that identification
of important yield contributing characteristics is also
helpful to establish a successful breeding program. The
direct effects of days to flower, plant height and 100
seed weight on grain yield were negative [2], in other
studies, the direct effect of seed weight on seed yield was
positive and low; days to maturity had a negative direct
effect [5]; also, biological yield and clusters per plant had
the highest positive direct effect on seed yield per plant
[13]. Correlations showed that seed yield showed highly
significant and positive association with number of pods/
plant and biological yield/plant [9]. The aim of this work
was to identify variability and heritability estimates of
economically important plant characteristics and to
determine the characteristics contributing to seed yield
in lentil, collected from Southeastern Anatolia, Turkey, a
famous region in lentil production.

MATERIAL AND METHODS

The present study was carried out at the Experimental Farm
of Dicle University, Faculty of Agriculture in Diyarbakir,
during 1997/98, 1998/99, 1999/2000, and 2000/2001
seasons. Three checks and 26 lentil lines collected from
South-eastern Anatolia of Turkey were used as material.
Twenty-nine lentil genotypes were planted in the late
fall; in a randomised block design with four replications,
in plots of 4 rows, each 3m long and spaced 20 x 2.5
cm. The days to flower and maturity were recorded on a
whole plot basis, and biological yield and seed yield per
plant, plant height, first pod height, number of clusters
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and pods per plant were recorded from a random sample
of ten plants in each plot. Harvest area was 1.2 m? each
plot. Analysis of variance, were conducted and means of
genotypes over years were determined for all characters,
using by MSTATC statistical program (Michigan State
University, East Lansing, MI). Variance components
were estimated from expected mean squares (genotypic
variance:cze+r2gy+ry02g, genotype X year variance:
02e+42csgy, phenotypic variance:02g+02gy/4+02e/ 16) and
value of broad-sense heritability of characters were by
estimated the ratio of genotypic variance to phenotypic
variance (c°, /o°p) [4]. Path coefficient analysis was
conducted to determine direct and indirect contribution
of various yield components to seed yield, using by
TARIST statistical program [1].

RESULTS AND DISCUSSION

The analysis of variance and estimated variance
components and broad-sense heritability of investigated
characters were shown in Table 1. Correlation and path
coefficient results were given in Table 2. Genotypes,
years and genotype X year interaction of genotypes were
significant for all the characteristics.

The range for days to 50% flowering was 141-157
days. This character exhibited the highest broad-sense
heritability as 0.94 (Table 1). Direct effect of days to
flowering on seed yield was negative, but the correlation
between these characters was positive (0.232*%*). This
was mainly due to positive indirect effects through total
biological yield and number of clusters per plant and
number of pods per plant (Table 2). Days to maturity
varied from 185 to 196 days. The broad-sense heritability
for this character was observed as 0.78. High heritability
value was suggested that both characters were not
affected by the growing environment. The direct effect of
this character on seed yield was negligible. The moderate
positive relationship between days to maturity and seed
yield was due to the indirect effects via total biological
yield, number of clusters and pods per plant was, but
indirect effect of days to maturity via biological yield
per plant were negative. According to Kusmenoglu and
Muehlbauer from [15], high seed yield has been obtained
through development of cultivars with shorter vegetative
and generative growth periods.

Plant height varied from 29.3 to 35.5 cm. This
characteristics exhibited medium heritability (0.52).
Kumar and Dubey (2001) [8] noted that broad sense
heritability value was the highest (0.74) for plant
height. The correlation between plant height and seed
yield was positive (0.475%*). Its direct effect was also
positive (0.1045), indirect effects of this character via
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Table 1 Analysis of Variance and Variance Components Estimated and Heritability of Some Characters on 29 Lentil Lines during 1998/2001

Total

1000 seed Seed yield

weight

Number of
pods/plant

First pod Number of

Plant

Seed

Days to Biological

D.F Daysto

Variation Sources

biological yield

clusters/plant

height

yield/plant yield/pla height
nt

maturity

%50

flowering

20988187**

2171257**
171568
40315%*

33.8%*
3.08

19905.4**
87.33

8632.2%*
47.81

3343.9%*
16.37

10035.3**
51.14
55.3%%*

26.3%*

29.27**
0.63

285.1%*
0.89

67184.2%*
5.46

26680.4**

1.337

3

Year

97918
235303**

12
28

Error

148775%*

76776
235469

19083**
6638

82.4%%*
11.5%*
2.21
8.97
43

140.9%**
88.62%*

52.55

62.89%*

89.08**
29.23

38.9%*
10.98
8.28

1.24%%*
1.49%*
0.40

1.15%*
1.09%*
0.52
2.51
22.1

35.8%*

162.7%*
2.64

14.9%*

238.3%%*
1.77

84
336
463

Genotype x year

Genotype
Error

12.15
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25230
164

193.9
26.8

95.18

32.44
16.6

83.28

10.5

0.843

22.1
1.3

453.7

191.3

Total

5389
4660-6140

162
343 1566

27.0

26.6
20.3

17.3

33.1

0.84
191.4

0.88
150.56

CV%
Means

16.8-25.3 20.7-33.4 29.3-39.8  1280-2090

13.4-19.3

29.3-35.5

0.9-24
Variance Components Estimated From Expected Mean Squares Heritability

2.6-3.8

185-196

141-157

Range

Variance
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17999.8
14706.5
0.37

5408.0
28.79

1327
3111.3
2512
0.53

4.83
2.32
5.55
0.87

3.25
9.08
8.8

0.37
2.23
1.35

1.64
8.42
5.57
0.29

1.75
0.68
243
0.72
2.28
1.20

1.81
3.54
3.45
0.52
1.96
1.42

0.015
0.27
0.108
0.13
0.09
0.03

0.004
0.143
0.072
0.05
0.03
0.01

7.93
8.29
10.17
0.78

13.96
3.28
14.89
0.94
7.4
7.1

Genotype
Genotype x year
Phenotype
Heritability

17.04
12.39 17.46

4.16
3.88

1.39
0.75

5.1
4.5

, Significant at the 0.05 and 0.01 probability level respectively.

Phenotypic advance

Genotypic advance

* sk

s

total biological yield and number of pods and clusters
per plant were also positive and high. But the effects via
biological yield per plant were negative. First pod height
varied from 13.4 to 19.3 cm. This character exhibited a
high heritability (0.72). Direct effects of this trait on seed
yield were small and negative. The moderate correlation
between first pod height and seed yield (0.414**) was
due to positive indirect effects of this character via total
biological yield, number of pods and clusters per plant.
Number of clusters per plant ranged from 16.8 to 25.3,
and broad sense heritability was (0.29), and indicated
that this trait was affected by different environmental
conditions. Correlation between number of clusters per
plant and seed yield was positive and high (0.612%*%*).
This was due to the positive direct effect of this character
on seed yield (0.3075). Positive indirect effects were
through total biological yield and number of pods per
plant. The range for number of pods per plant was 20.7-
33.4. This character showed moderate heritability as 0.37
(Table 1). Positive direct effect of number of pods per
plant and indirect positive effect via total biological yield
and number of clusters per plant were the main reason
for strong positive correlation of this character with seed
yield (0.608**). But, indirect effect of this character via
biological yield per plant was negative. Similar results
were reported by [2, 5]. However, in other study, it was
determined that number of seeds/plant had the highest
direct and indirect effects on seed yield followed by pods/
plant [7]. Genotypic advance of the trait was 1.35 (Table
1), and Hamdi et al. (2002) [6] reported low genetic
advance for this character.

Biological yield per plant ranged from 2.6 to 3.8 g. This
character showed the lowest heritability (0.05) among
the whole characters. The findings agree with Rao and
Yadav (1988) [11], but some researchers reported that
biological yield was exhibited high heritability [3]. There
was negative direct effect (-0.3536) on seed yield, while
correlation of biological yield plant’ and seed yield was
positive (0.491%*). This positive correlation with seed
yield was mainly due to positive indirect effects through
total biological yield, number of pods and clusters per
plant. Seed yield per plant showed a very low heritability
(0.13). These findings agree with Muehlbauer et al.
(1994) [10], but in other studies high heritability value
was determined for this character [11, 3]. Direct effect
was negligible. Moderate correlation with seed yield
(0.366**) was due to positive via total biological yield,
number of pods and clusters per plant. A wide variability
(4660-6140 kg/ha) for total biological yield was
observed. This character exhibited moderate heritability
(0.37). There was a very high positive direct effect of
total biological yield on seed yield (0.6085). The strong

177



B. Tuba BICER, Dogan SAKAR

direct effect of this character was the main reason for the
strong positive correlation (0.721**) with seed yield.

There were also positive and smaller indirect effects via
g Elrrrrrrrs oz number of pods and clusters per plant and negative via
% 2aYz8iI288s biological yield per plant.
Efcccccsocssas . .
SS 1000 seed weight ranged from 29.3 to 39.8 g. High
heritability was noted (0.87), and genotypic advance was
T 8585528528 3.88 for this character (Table 1). Hamdi et al. (2002) [6]
2882238388 odi ; ;
R jpa pupalicuu pu g indicated that 1000 seed weight was showed the relatively
@ high heritability, coefficient of genetic variation and
B lermucoworo genetic advance. Direct effect of this character on seed
ol nen = 5N . .. .
=|25s288288888 yield was positive, but small. The correlation between
Sl 5slocccScc oo =0 . .. ..
SR A 1000 seed weight and grain yield was positive, but low
h] . . . . .
and insignificant (0.042). Similarly, Luthra and Sharma
s:: b
= E B 8588282 3 2 (1990) [9] reported that this trait was positive direct
.;3 R IRpRpA pada uda i p=gu effect on grain yield, and he noticed that selection of high
o Z 2 yielding and large seeded cultivars were possible.
%‘ = Seed yield per hectare ranged from 1280 to 2090 kg. This
sEEETeeILnsY character showed medium heritability (0.53). Genotypic
g ;.%voovxoooxocoog\o .
2 f-é fofp= 2zss=283¢3 advance was 12.39 (Table 1). Hamdi et al (2002) [4]
123 reported that low genetic advance was obtained for seed
= . i . . i
212 oo aonmaeme y1§ld. Positive correlahons w1th all. the characters exgept
2= 28888 Fncl with 100 seed weight - were significant. These findings
ol BZEE B 1A L]
:;: EBRRII9°SR agree with Singh (1977) [12] who reported that grain yield
o and plant dry matter showed positive correlation with pod
o —nn~na >SN g ) . . . .
s |3 IE9388E8E number and plant height, but negative correlation with
-% Z5cscessSsssss 100-seed weight. However, it had the highest correlations
2 with biological yield, number of clusters and pods per
% g nIgpFssads plant. Hamdi et al (2003) [7] showed that seed yield was
© |3 § 2ggs222222 positively and signiﬁcaptly cor.related wiFh pod numbers,
3|5 plant height and negatively with flowering duration. In
S| ) path analysis, biological yield, number of cluster and
S|5E EaEzRa0dny 3 pods per plants showed the highest direct effect.
TR demadangals
§lE3sssSssss<3|3
B R %
= N CONCLUSIONS
% 25383933588 § g 2 In this study, days to 50% flowering, days to maturity,
E|SETTTTSTITSS|E first pod height and 1000 seed weight appear to have
o o E large heritabilities indicating low environmental effects
Tg § No-ITLSnan g for these characters. Plant height and seed yield showed
=le é ‘g’ § E § sss i g i = a moderate heritability, but seed yield per plant, number
(=} (=]
E = I Bt of branches, pods and seeds per plant and biological yield
38 < ’
e s l,of have low heritabilities indicating high environmental
= S effects on those characters. Biological yield, number of
=} = . .
£ E - =|E clusters and pods per plants showed the highest direct
o — 2R - = . .
Eose o2 g e < effects on seed yield, therefore, seem to be the main
B = = 2 o0 s . . . . .
S f;; 222328 E characters influencing seed yield. Based on this study it
BESSE=ss = . . . . . ..
SEE 3 g"f.; o % |5 is suggested to develop high biological yielded varieties
RS @ 2| . .
Zl228g g sEE2 sy with good pod bearing clusters.
Sl s =20 S22 0olx
HFAQAmMwnEERZZ=F| .
*
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